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™f and advantaged of our invention are illustrated by the 

W^y^^^^^^f^^f^^^ $nd results of bur research, attached figures 
and supporting references. WC-lf&l : >r '-'W. . ' ■ 



BACKGROUND OF TH^ INVENTION 

TTigi'itefrh. infl^mgtiori : irrifc 

}so^^^^ : ^i^^ pjiusjng^;ti 

i]^^^^0^^$^4^^- t -^^-^f'' n -" t ., =?!! < ; »*• <*« io «y» i ipu >ms pi ^inflammation wmcn - 
Endogenous arid exogenous noxious ag§nts cause*' 

infectious diseases: Inflammation is a host defence mechanism, which might 
eventually harm the defending organism. High levels of these cytokines are seen in 
severe infectious and various inflammatory disorders. Acute or chronic 
inflammatory diseases of unknown etiology may be caused by a difficult to isolate 
infectious agent. One well-known example is the realization that the majority of 
stomach ulcers are due to infection by the bacterium Helicobacter Pylori. On the 
other hand, diseases that they are usually not associated to inflammation are 
actually caused by low-grade chronic inflammation. Indeed, arteriosclerosis is a 
characteristic example. Autoimmune diseases can also cause inflammatory 
reactions characteristic being the example of the immune complex deposition 
disease. The pro-inflammatory cytokines IL-1, TNF-alpha, and IL-6, products of 
stimulated macrophages play a key role in initiating the inflammatory processes. It 
should be noted that infectious agents might also cause acute or chronic 
inflammatory diseases of unknown etiology. 



2. The CRH system 

The corticotropin-releasing hormone (CRH) family of neuropeptides is composed 
of several members, the most prominent of which in mammals are CRH, a 41* 
amino acid hypothalamic peptide, and urocortin (UCN), a 40-aminoacid peptide 
sharing a 45% sequence homology to CRH. The biological effects of CRH are 
mediated by at least two different types of receptors, the CRH-R1 and CRH-R2 
that belong to the G-protein coupled receptor super-family. CRH exhibits 10 times 

SSTd? ty i° Wa ? S CRH ' R1 com P ared to CRH-R2. In the immune system, 
CRH-R1 receptors have been identified in the spleen and thymus. The recent 
syndesis of non-peptide receptor antagonists for the CRH-R1 receptor provides a 
useful tool for a more accurate evaluation of the functional significance of CRH at 
the tissue level. In contrast to CRH, which has low affinity towards the CRH-R2 
subtypes, UCN binds to all known effectors of CRH function, including the CRH- 
R1, CRH-R2ct, CRH-R20 receptors and the CRH binding protein (CRH-BP) 
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been associated mainly to mast cells, since its administration results in mast cell 
degranulation, an effect inhibited by the CRH-R1 receptor antagonist antalarmin. 

Macrophages are among the initiator cells during an inflammatory resppnse and 
are tne main seurce cf a series ef pro-inflammatory cytokines. Activation of 
macrophages occurs through antigenic signals such as bacterial LPS, which binds 
on Toll-like Receptor 4 (TLR-4) and activates cytokine transcription and secretion 
by these cells. During both local and systemic inflammation, macrophages are the 
predominant source of pro-inflammatory cytokines. 



2. The CRH system in gastrointestinal tract (Gl) inflammation 

The CRM family of peptides is expressed along the whole length of the Gl tract! 
I [TJrV? • i s P roduced b y enterochrpmaffin cells in human colon while UCN is 
detectable in both rat stomach and colon. Recently published reports suggest that 
the CRH family of peptides and their receptors participate in the regulation of Gl 
mo hlrty as well as in the Gl response to inflammatory processes. Indeed, it is now 
well established that CRH is present in the colonic mucosa of patients with 
ulcerative colitis playing a local pro-inflammatory role, in addition, UCN has been 
identified in macrophages in the lamina propria of human colonic mucosa, 
participating in the regulation of the local inflammatory response. In general it 
appears that the effect of the CRH family of peptides in the Gl tract is receptor type 
specific and that the CRH-R1 and CRH-R2 receptors have more or less opposing 
effects. Indeed, activation of the CRH-R1 receptor results in amplification of colonic 
propulsive activity whereas activation of the CRH-R2 receptor results in inhibition 
of gastnc emptying rate in mice and rats. 



SUMMARY OF THE INVENTION 



This invention relates tQ the use of therapeutic modalities in the treatment of acute 
"^^^^np^nisrtQiyv; diseases:: The. therapeutic regiments to be patented 

R2 receptor agonists aiming in modifying the. response > of monocyte / macrophage 
mbnobyte /macrophage toII activqtibri, ?p>bliferatibh, differentiation, apoptosis and 
c y*?^ ,ne f?r°f?M^Pn and. thus,' : control of tKe magnitude of Me: inflammatory 
WftW ^ata have .demonstrated th^ } the inflammatory 

SS(&$fe#J^#^^ ft: acting 



both the; CRH-R1 and the CRH-R2 rec0^rs on the surfed 




)^^pJiagesK(by 

inflammatory diseased ;! <.•■■•.•:.•>■.■ . -•'•'•* • 

( a ) m our m vttro experiments, we have used two types of macrophages, the 
RAW 264.7 monocyte/macrophage cell line (which derives from a mouse myeloma 
and produces all pro-inflammatory cytokines in response to LPS) and the 
thioglycollate-elicited peritoneal macrophages from Balb/c mice. CRH enhanced 
LPS-induced TNF-a, IL-10 and IL-6 production. On the other hand, UCN 
ameliorated the inflammatory response via induction of macrophage apoptosis. 
This effect of UCN was more pronounced in LPS-induced RAW-264.7 
macrophages and primary bone marrow macrophages. Treatment of RAW264.7 
cells with UCN resulted in a rapid activation of the stress-induced kinases JNK and 
P38MAPK, up-regulation of Bax and enhancement of Fas Ligand expression and 
apoptosis. 

(b) In our vivo experiments, we have used the LPS-induced endotoxin shock 
model in Balb/c mice, an established model for systemic inflammation in which 
macrophages are the major source of the pro-inflammatory cytokines responsible 

?du o? eVelopment of the shock ' We have found *"* administration of a synthetic 
CRH-R1 antagonists prior to LPS prolonged survival in a statistically significant 
manner. The effect was more evident at the early stages of endotoxin shock. CRH- 
R1 blockade suppressed LPS-induced elevation of the macrophage-derived 
cytokines TNF-a, IL-1p, and IL-6, confirming the role of CRH signals in cytokine 
expression. * 

(c) For our human data, we have used patients suffering from gastritis. The 
model of gastntis chosen in this prospective study was that caused by Helicobacter 
pylon (H. pylon) because of its localized and well-circumscribed nature and its 
comp ete reversibility following appropriate eradication treatment. Our fresh tissue 
samples were obtained from gastroscopic biopsies. The design of our study was 
based on our pilot data showing that the CRH transcript and peptide may not be 
detectable in normal human gastric mucosa, while UCN may be present and 



localized to gastric epithelial , cells, Our data confirmed our hypothesis indicating 
that inhuman .stomach UCN is a powerful suppressor of inflammation. ;. : 

Thus, the inventors demonstrate both in vitro arid in vivo that CRH-R1 agonists 
KSPSS^ ^ 'ntflamma^ respphSe, CRH-R1 {antagonists ameliorated it, and 
CRH-RZ . agpnists^ alspi arnelipreteci?:it: Qur, iriventioi^elatesi to the use of such 1 
compounds for the treatment of local and systemic inflammations in humans. 

'^^i^i^^f'-^^ ^V^'xi:xSl'^ 

R^v;.264<7 cells were; cuituifed; in Pulbecco's • Modified Eagle Medium 
SMpplemeptedr^vyith 10% fetel calf serum (FCS), lOCrhM L-glutamihe, io6 U/mi 
SSWf *W ? Mpnl streptpmycin : ;(a!l purchased by Gibco), at 5% C0 2 and '37^ 0 



Isolation and stimulation of thioglycollate-elicited macrophages 
A 4% thioglycollate solution was prepared and autodaved 2 days prior to 
administration. 1.5 ml of the thioglycollate solution was injected intraperitoneal^ in 
BALB/c mice and peritoneal macrophages were isolated by lavage of the 
i^i 0 . 1 ] 631 cavity with Dulbe cco's Modified Medium. Cells were then cultured in 
DMEM supplemented with 10% FCS, 10 mM L-glutamine, 100 U/ml penicillin, 0.1 
mg/ml streptomycin (Gibco). Cells were plated at a concentration of 5x10 5 /ml and 
maintained in culture 24 hours prior to stimulation. 

Animals 

Male 20- to 25-g Balb/c mice 8 to 10 weeks old were used. They were kept in our 
animal facility for at least one week prior to each experiment to allow adjustment 
and confirmation of their health. Each animal received rodent laboratory chow and 
water ad libitum. The CRH-R1 antagonist used was provided by the Pediatric and 
Reproductive Endocrinology Branch, NICHD, NIH, Bethesda, MD. Antalarmin was 
initially dissolved into 100% ethanol at a concentration of 200mg/ml and then 
diluted in a 1:1 ratio with Cremaphor EL (Sigma), and finally brought to a working 
stock of 2mg/ml antalarmin in 10% ethanol and 10% Cremaphor EL in sterile 
.•if C ?-' ''PoPo'ysaccharide (serotype 0111 :B4, cat. # L2630) and Salmonella 
ententidis hpopolysaccharide (cat. # L6011) were purchased from Sigma. The 
antibodies and the reagents for the TNF-a, IL-10 and IL-6 determination were 
purchased from R&D (NE, USA). 

LPS-induced endotoxin shock 

For the determination of the LD 50 groups composed of five mice were injected 
intraperitoneal^ (i.p) with either 200, 400, 600, 700 or 1000 ug/mouse of 
Salmonella-denved LPS (Sigma) dissolved in PBS at a concentration of 10 mg/ml 
Survival of animals was monitored for a period of seven days. The same protocoi 
was used for E.coli-derived LPS (0111:B4). To determine the effect of antalarmin 
in the survival of mice injected with LPS, 40 mice were divided in four different 



JESS JESS* ^? Up received antalarmin at a concentration Of 20mg/kg of bodv 

: SSS? 7 mg *f^ of body weight^! tMgi^Sceiv^ 1^1 &d 
AotW^ « HB0 while the fourth group received the antalarrnin diluent alone 
^ Prior o SI 

•VSSS3^ h ?.- Q S hw * 1 raptor antagonist Antalarmin afehe;*aaVn6 effect $n the" 



*rot^|ila£^ 

•|teni^rHI^^IMte was quantified^ J™?* 6 
Pr mere fori actin ^were: ^nse, 5'-TCA GAA GAA CTC CTATGT GG-3'; antisense, 
I CA? ££rT?£ £K GCACG-3', giving a 499bp product; for Tnf-a were 
^irS^PTP 17 CTG TCT ACT GAA CTT CG-3*; 5'- GGC TGG GTA GAG AAT 
CAT Jag CAC CT%' 9 TI a^p product; for'.L-1 P were 5'- GGA TGA GG A 
UAT GAG CAC CT -3 and 5-TCC ATT GAG GTG GAG AGO TT.v r 0 «=i.i«r,« ■„ « 

^S^WtE 1 ^ AGT ™™™ «3?SS actTs^ga 

SSLh ,Sn« ?° TTQ .7;? < 9,V,ng 3 200bp Droduct Total cel,u| ar RNA was 

RT InvitroaenT lul ^SEF 0 " ^"T^ 9 reverse Ascription (Thermoscript 
Ki, invitrogen), 1ul of the cDNA product was amplified by PCR (Platinum Taa 

ffSSI 3t 3 ,f CydeS ' annea,ing to tempemi re of 55^C a should 
be noted that at 33 cycles all mRNA amplifications were at the exponential phase 

? JEW?! 1 * 8 Standard curve Performed for eatf^Trfprim!! 
(data not shown). 10 Ml of the amplified products were separated oh a 3^aaa?bs| 

Analvsi ^Sim 26 ^ bV bfpmida Stainln 9 usi "9 the Bfo^d" tlolS 

Analyst System. The quantitation was performed using the TINAscari" software 
Each expenment was repeated four times ''^scan sonware. 

Total tissue RNA was extracted from frozen biopsies of stomach antrum usinq the 
Io 2w5 eage, l t ^ ,bCO / BRL Co ' MD >" Contaminant genomic DNA was removed bv 
BSSSSSt p f rf >NaS 1 V (G ? CO f RL) - Reverse inscription was perfon^ed uSng fthe 
v^^n^ m ^° n a % y ^ m (Glbco BRL > and random hexamers in atotal 
rffl'? ° f the RT product was used as template, amplified by PCR 
primer ^2miS hntT St 7 n o 9t c h , , PCR buffer ' °' 2mM sense and antisense 

Volume W'soJ Tpcr w a « and rf 2 - 5U J 3q (G ib ^) * a final reaction 

volume ot 50^1. PCR was performed in a Perkin-Elmer DNA Thermal CvdPr with 

S?C fSSSSS f" 9 r am f^ 3 P re - am P«fication c£le . ?or 5min at 

98 C, annealing for 1m.n at 65°C and extension for 1min at 72°C) 2 cvcles with 

9™C L n n 9 nI°aHn 1 a m fo^ ^°°\ XST*- of elation denatSrSo f^r min Tt 
°i 1 - min at J° C and tension for Imin at 72°C and a final 
£2322 h P f ° r 7m ' n at 72 C - The oligonucleotides were designed as per the 
published human sequences for Ucn sense: 5'-CAGGCGAGCGGCCGCG i fl S 
anti-sense: 5'-CTTGCCCACCGAGTCGAAT-3' and CRH slnst £ 



PAA,eTTTTTCCGCQJrGTp , GCT T 3' -r and anti-sense:. .. 5'- 

A^G£/?yT^ /'■ size :. oh the; ^nlplifieds =^durt Was 

expected to b^^ 

syh$6sized ^-jMW^fol^^^XMmcheA, Germany); :'N%.9^^trol.^arhple8 
whe^r)^ 

Wjmo!tit:;l|^ in even> &ss;a# ! jdiprder. jipvexduqV 

the possibility of genomic^ or other DNA bbht^mihatiQn. PGR for actin? Was also 
performed using a , standard prodedure to assure good quality of RNA and cDNA 
preparatipn^. were fractionated by 1% agarose gel 

ele#roj^ 

i::h6ut^r;jl£s,adi^im 
IL-6.leyeJ&lE^ 

experiment v* 5 -— "W^^ite^v*..*.-.*'.* ;. :j.Jh .^u-iis-i-vu 

untik^ 

following LPS administration. Five animals per treatment were used. Sera were 
frozen at -70 °C and analyzed as recommended by the manufacturer (ICN, USA). 

Quantitative Measurement of Apoptosis 

Cells were plated in 96-well plates at an initial concentration of 10,000 cells per 
well. Apoptosis was measured by direct determination of nucleosomal DNA 
fragmentation with the "cell death detection" ELISA plus kit according to the 
manufacturer's protocol. 

FACS analysis 

Cells were treated with UCN and/or LPS at the indicated concentrations for 
different time points, collected in PBS and incubated with 7-amino-actinomycin 
(7AAD) for 10 minutes. Cells were washed and analyzed by Flow Cytometry 
(Coulter). 

Western Blot Analysis 

Following stimulation cells were harvested and lyzed in 62.5 mM Tris HCI pH=6.8, 
10% glycerol, 2% SDS, and freshly added inhibitors phenylmethylsulfonyl fluoride 
(10 i^g/ml), 0.5 mM DTT and 50 mM Na 2 F. 

Human tissue specimens 

Patients with a history of epigastric pain and/or dyspeptic symptoms of more than 
one-month duration underwent gastroscopy as per existing diagnostic protocols in 
effect at the University Hospital in Heraklion, Crete. The following categories of 
patients were exclude: those with a history of duodenal or gastric ulcer, esophagitis 
either as a result of gastroesophageal reflux or infection, motility disorders of the 
esophagus and upper Gl tract, gallbladder or bile duct lithiasis, pancreatitis, 
cirrhosis, inflammatory bowel disease (Crohn's disease and ulcerative colitis), 
diabetes mellitus or cancer. Excluded were also patients that were taking any 
medicine except antacids during the previous month. Following careful exclusion of 
all the above-mentioned cases, patients that underwent gastroscopy were divided 
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A. /n v/fro studies 
Effect ofUCN on macrophages 

UCN promoted apoptosis in serum-deprived, LPS-induced RAW-264 7 
macrophages as determined by nucleosome formation and Flow Cytometric 
Analysis. When cells were cultured in the presence of serum, UCN promoted cell 
proliferation. The same effects were observed on primary bone marrow 
macrophages where UCN enhanced LPS-induced apoptosis. 
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Figure 1. RAW264.7 cells were treated with 10" 9 M UCN and 10ug/ml LPS and 
apoptosis was measured by nucleosome formation. 
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Figure 2. UCN enhances LPS-induced p38MAPK and JNK activation in RAW264.7 
macrophages 



CRH enhances LPS-induced cytokine production from RAW264.7 cells 
To determine the effect of CRH on macrophages, RAW264.7 cells were cultured in 
media containing serum and stimulated with Ecoli-derived LPS in the presence or 
absence of CRH at a concentration of IxlO" 8 M. The concentration used is within 
the physiological range for CRH in peripheral tissues since in the placenta it is 
Sffif^? concentration of KTM and in the adrenals it can vary between 10" 6 to 
10 M. Treatment of cells for 24 hours in the presence of LPS stimulated the 
secretion of TNF-a, IL-10 and IL-6. In the presence of CRH the levels of all three 
cytokines were significantly higher, indicating that CRH augments the LPS signal 
However, there was only a minimal effect on cytokine secretion when cells were 
freated with CRH alone. Specifically, CRH significantly augmented LPS-induced 
TNF-a secretion (p=0.04), IL-1 p secretion (p=0.01) and IL-6 secretion (p=0.04) 




Figure 3*v CRH. > iaugm<tehte : ' llPSnriduced pro-inflammatbfy Cytokine secretion 7 ' from 
|^W264.7;macrophages. a) INF-** levels in. the cijlttire milium of -cells tre ated with CRN 
LPS and CRH p|us LPS. TNFrd levels are significantly higher when, cells are. treated with 
CRH and LPS thap UPS alone, b) CRH potentiates iiPS^hduced .'. IL.-1 p secretion in. a 
■significant mannaf. c) CRH potentiates LPSnnduced 11^6 secretion from RAVV264.7 cells .V 
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of IL-1p\ TNF-d, or IL-6, but it strongly augmented the LPS-indiiced cytokine 
transcription. The increase that occurred at the transcriptional level was lower to 
the increase indicated at the protein level suggesting that there may be an 
additional effect of CRH at the posttranscrlptional level. Alternatively this may be 
the result of the lower sensitivity of the semi-quantitative approach of RT-PCR. 
The same experiment was repeated four times with similar results. 




Figure 4. a) CRH augments proinflammatory cytokines at the. transcriptional level. IL-1B 
(upper panel), TNF-a (second panel) and IL-6 (third panel) mRNA levels were determined 
by a semi-quantitative RT-PCR approach. CRH induces expression of all three cytokines 
and further potentiates the LPS-induced transcriptional activation, b, c, d) Dens'rtometric 
analysis of the RT-PCR products of IL-1 p (B), TNF-a (C) and IL-6 (D) 
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dose than the LD50 to determine the possible protective effect of CRH-R1 



blockade. Thus, mice were injected with 0.7mg/25g of LPS, an LD 100 dose but not 
too high to mask a possible protective effect of CRH-R1 blockade. To determine 
the role of CRH-R1 signals in the cascade of events that take place during septic 
shock, mice were subjected to a lethal dose of LPS with or without IP 
administration of the CRH-R1 antagonist antalarmin 1.5 h prior to the 
administration of LPS, to ensure absorbance according to previous reports Two 
different types of LPS were used to confirm that the results where not specific to a 
particular type of LPS. Intra-peritoneal injection of LPS at a dose of 0.7mg per 25q 
of bodyweight induced lethality within 12 to 31 hours after injection. Specifically in 
mice treated with Salmonella enteritidis-derived LPS alone lethality was observed 
ee J\l 4 t0 - 31h - At 18 l nours 60 % of the animals had died compared to only 
20*: of, the m^ce pretreated wjth the CRH^RI antagonist antalarmin., OveralL 
survival was significantly, prolonged in the mice pre treated with %e CRH-R1 
antagonist antalarmin i(p=0.022). Similarly, 72% of the injected with E coli-derived 
.0? "IS 8 a ?, d LP re - treated wltn the CRH-R1 antagonist antalarmin were still alive at 
18h while all he animals treated with Ecoli-LPS alone had died. Mice that were 
treated with LPS plus the CRH-R1 antagonist antalarmin and survived the 
endotoxin shock were observed oyer a period of 7 days and were stjli alive 
ind eating that treatment with the CRH-R1 antagonist antalarmin not oniy 
prolonged but also improved the survival. All animals treated with the CRH-R1 
antagonist antalarmin alone survived. The overall survival was siqnlficantlv 
improved in the presence of the CRH-R1 antagonist antalarmin (p=0.002) The 
expenment was repeated 3 times for each LPS subtype using 10 animals per 
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Figure 6. The CRH-R1 receptor antagonist antalarmin prolonged survival of Salmonella 
enteritidis-derived LPS treated animals. 



71fie CRH-R1 antagonist antalarmin suppressed endotoxin-induced 
proinflammatory cytokines 

LPS administration resulted in an acute elevation of plasma TNF-a peaking at 1h. 
TNF-a was significantly reduced in mice pre-treated with antalarmin compared to 
LPS alone (n=5 animals per group, p=0.001). Similarly, plasma IL-1 p and IL-6 
reaches? a peak 3-4 hours following ., LPS treatment and remains elevated 
throughout the septic shock. Both IL-1 p arid IL^6 increased at 4 hours following 
LPS administration but were significantly lower in mice that were pre-treated with 
antalarmin (n=5 animals per group, p=CM313, for IL-1p; n=5 animals per group, 
p<0.0001, for IL-6). To determine whether the difference in cytokine levels in the 
presence of antalarmin is a result of a change in kinetics, we measured TNF-a at 2 
hours following LPS injection and found that the levels of TNF-a in the mice that 
were pre-treated with antalarmin remained significantly lower than in the animals 
treated with LPS alone (p<0.001): Similar differences were observed when 
measunng IL-ip and IL-6 six hours following LPS injection. Thus, LPS treated 
animals had significantly higher levels of IL-ip (p<0.01) and IL-6 (p<0.001) than 
LPS plus antalarmin treated mice at 6 hours. We could, therefore, conclude that 
antalarmin prolonged survival during LPS-induced septic shock by lowering pro- 
inflammatory cytokine levels rather than altering their kinetics. 




Figure 7. Blockade of the CRH-R1 receptors by Antalarmin significantly reduced TNF-a 
IL-ip, and IL-6 levels in mice subjected to LPS-induced endotoxin shock. 



The UCN transcript is present in normal and inflamed human gastric mucosa 
Expression of CRH-like peptides was studied in antral biopsies from human gastric 
mucosa, using RT-PCR in total RNA preparations. Using primers designed to 
target the human UCN gene, a unique RT-PCR product was amplified in RNA 
preparations from biopsies of both normal and inflamed gastric mucosa. The size 
of the DNA band was the same as the one amplified from a human placenta RNA 
sample used as a positive control. No PCR product was detected in the negative 
control samples performed in parallel, using no reverse transcriptase enzyme or no 
cDNA template, excluding the possibility of genomic or other DNA contamination of 
the samples. In contrast, when RT-PCR was performed using primers for the 




Figure 8. RTVPCR analysis for CRH-like peptides in total P^A isolated from a biopsy of 
human noma! gastric mucosa; two biopsies of inflamed gastric mucosa from ^6 different/ 
SMbjecte withgastritis, and of human placenta at term, the predicted size DNA product of 
145bp for UCN is found in all samples. Negative control samples are also shown with no 
reverse transcriptase enzyme (noRT), or no DNA template. The predicted size DNA 
product of 360bp for CRH was detected only in the placenta RNA sample. RT-PCR for 
aetin was. performed to assure RNA quality in all samples. . ; 



The UCN peptide In normal and Inflamed human gastric mucosa. 

UCN was present in the epithelial cells of the faveolars and the mucus secreting 
glands (antral glands) in patients with H. pylori infection. Positive staining was also 
localized to the capillaries and to inflammatory elements scattered in the gastric 
mucosal stroma, mostly plasma cell aggregates. Human term placenta was 
stained as positive control. In the placental sections specific positive staining was 
observed in the trophoblastic epithelial cells in contrast to the adjacent stroma 
negative villii, confirming specificity of the method. Replacement of the primary 
antibody by non-immune IgG or inactivation of the antibody by excess UCN 



Figure 9. mmuno-histo-chemical staining for UCN in gastric mucosa from patients 
with chronic gastritis associated with Helicobacter pylori infection (C, D). Human 
placenta was used as positive control (Panels A, B). Gastric mucosa and placental 
tissue sections were stained with anti-UCN antibody (Panels B. D). Ir-UCN was 
^ISiS 1 ^^'^ of.tee fayeolars (F) and to themucus secreting glands 
SLES^J ^Tjn3 ^-^5 opsen/ed in the capillaries (C) ^nd in inflaihrndtory 
e emems scajered of the gastnc mucosal stroma (S), mostly plasma celfc (P). In the 
placenta! sections, trophoblastic epithelial cells (T) stained positively for UCN in 

i ^m 9 • adj 5? el ? t St ? rria V|,HI W Control immunostaining using normal rabbit 
\gG or UCN peptide-.nactivated antibody (Panels A, C) was uniformly negative. 
Onginal magnification x250. • 



Relationship of UCN levels to inflammation in gastric mucosa. 

The levels of «r-UCN in the biopsies of human gastric mucosa were correlated to 
the degree of local inflammatory activity. Patients were grouped as follows: a) 
subjects with no active gastritis, i.e. no evidence of acute or chronic inflammation 
or H. pylon infection (n=8), b) patients with diagnosed gastritis with chronic and 
acute inflammation of the gastric mucosa and H. pylori infection (n=15), c) 
responders following a two months therapy for H. pylori eradication with 
pathologically confirmed regression of inflammation and no elements of H. pylori 
infection (n=10) and d) non-responders with remaining elements of inflammation 
(chronic or acute) and H. pylori infection (n=5). UCN was found significantly 
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Figure 11- Correlation analysis betyveen UCN levels and levels of Inflammatory 

B: acute; inflammation . and G: H. pylori' infection. A statis^bally:8^Wiftca#^eg^ive 
correlation was observed with all three parameters (Spearman's rank correlation). 

In conclus ; ion, this inventibri ; proMdeis^batma^ of controlling 

infl^n^atipri; by using novel , and hitherto unsuspected means involving 
P h fr"iac9logica! mapipulation;qf tissue CRH syslfemwhibh controls monocyte 
ArriaGrpph^ge; ^ diffejiehtiatlon;, apoptbsis arid: cytokine 
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role qf GRH-mediated signals in cytokine expression. In bur in vitro 
experiments, for which we have used two types of macrophages, the RAW 
264.7 monocyte / macrophage cell line (which derives from a mouse myeloma 
and produces all pro-inflammatory cytokines in response to LPS) and the 
thioglycollate-elicited peritoneal macrophages from Balb/c mice, we have 
found that CRH enhanced LPS-induced TNF-a, IL-ip and IL-6 production. 
Thus, CRH signals play an early and crucial role in augmenting LPS-induced 
pro-inflammatory cytokine production by macrophages. We have also found 
that UCN ameliorated the inflammatory response via induction of macrophage 
apoptosis. This effect of UCN was more pronounced in vitro in LPS-induced 
RAW-264.7 macrophages and in primary bone marrow macrophage cultures. 
Treatment of RAW264.7 cells with UCN resulted in a rapid activation of 
stress-induced kinases JNK and p38MAPK, up-regulation of Bax and 
enhancement of Fas Ligand expression and apoptbsis. Furthermore, our 
findings obtained in animals both in vitro and in vivo were also confirmed in 
humans. Indeed, in gastric mucosal biopsies from patients with Helicobacter 
Pylon gastritis, eradication treatment of HP resulted in a dramatic increase of 
UCN, compared to non-responding patients where UCN levels remained low 
futher confirming the cytoprotective role of UCN in gastric mucosa against 
noxious stimulants including Helicobacter pylori infection. Thus, our combined 
data suggest that the CRH UCN system plays an important role in the 
regulation of, the inflammatory response via its effects on monocyte / 
macrophage proliferation, differentiation, apoptosis and inflammatory cytokine 
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3. The use of assays, according to claim 2, in humans. 

4. The use of compounds, according to claim 1, for the 
treatment of acute and chronic inflammatory diseases 
according to claims 1 and 3 (chronic inflammatory bowel 
diseases, idiopathic inflammatory disorders, inflammatory 
disorders of connective tissues, inflammatory demyelinating 
polyneuropathies, inflammatory myopathies, inflammatory 
diseases: of joints including bursitis, the fibromyalgia 
syndrpme, inflammatory diseases of upper gastrointestinal 
tract the list is not exclusive-). 

5. The development of the most efficient therapeutic regiments 
for the treatment of inflammatory diseases via manipulation 
of monocyte / macrophage activation, proliferation, 
differentiation, apoptosis and production of inflammatory 
cytokines, according to claims 1,2, and 3. 

6. The determination of the best mode of administration of 

ooS S D b o° Cking the CRH - R1 receptors and/or stimulating the 
ORH-R2 receptors (local or general, injectable, per os or 
locally applied), in diseases as claimed in 4. 
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Use of the QRH (Corticotropin releasing hormone) - UCN 

-TheiCRH'^' UCN system directly regulates monocyte / macrophage function. .■ 
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inflammatory diseases via regulation of rnonbpy4e;7;m v acrpphade cell activation/ 

t.^thj^^ 

inflammatory diseases using the CRM. systerri^edra^f xorttfbl of monocyte 1 / 
macrophage cells which play a key role in initiating and maintaining the 
inflammatory response via production of pro-inflammatory cytokines such as is the 
interleukin (IL)-1, IL-6 and tumor necrosis factor (TNF)-alpha. By the term 
inflammation we define the response of an organism to noxious endogenous or 
exogenous stimuli causing tissue injury. Inflammation is a host defence 
mechanism, which might harm the defending organism. The invention also 
provides methods for the in vitro and in vivo evaluation of natural and synthetic 
CRH system modulators for the control of the monocyte / macrophage system. 
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